OCCUPATIONAL CHLORACNE CAUSED BY AROMATIC
CYCLIC ETHERS

by
J. Kimmig and K. H. Schulz
WA e

University Clinic of Dermatology, Hamburg-Eppendorf

Dermatologica, 115 (1957) 540 -'5k6

Thirty-one cases of chloracne were found among workers
engaged in the production of 2,4,5-trichlorophencl and
in the conversion of the latter into 2,4,5-trichloro-
phenoxyacetic acid and its esters. Anizal experiments,
carried out by painting rabbits' ears, have shown the
cause of chloracne to be not tr 1chloronhenol itself,
but toxic by-products formed in the al

of 1,2,4,5-betracirtoroversen®.into 2,

Compounds that may arise in this process were synthésized,

and tri- and tetrachlorodibenzofuran and tetrachlorodi-
benzodioxin were found to be highly active. Furthermere,
2,3,6,7-tetrachlorodibenzodioxin was isclated as a by-
product formed in the manufacture of trichlorophenol,
and the possibility of its formation from sodium tri-
chlorophenoxide was established.
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Chlorinated compounds, used as industrial materials or formed as by-
products, occupy an important position among the chemical and physical
intoxicants capable cf producing acne and folliculitis.

The first cases caused by these compounds were observed at the beginning
c{ the century with the introduction of the electrolytic chlorine process.
The view put forwdrd, and later corrected, by Herxheimer, according to
which the disease is - Qo has led to the confusing

but common designation "gn;g;iggg".

Since the introduction of chlorinated naphthaleres, used in various
branches of industry on account of their useful properties (resistance
to acids, non-in{lammability, waterproofness, good 1gsglgtlon), contact
with these _compounds has often resulted in chloracne Both Wauer?
and Teleky“” have suggested the term "Pernakrankheit" (''perchloro-
naphthalene disease'), which again is unsatisfactory in many respects.
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f.ving been used with more than 100 substances in the past two years,
B he rabbit-ear test enables the chloracne-inducing activity of a
substance to be ascertained with high probability.

"The first results were reported by cne of us7 at the 23rd Congress of
German Dermatologists in Vienna. t was {irst shown that, contrary
to previous assumptions, 2,%,5-trjchloropheacl.was. pab, b be.Gansidered
as jh__;hgggggge-lnduCLQE factor. This emerged from the observation
that the exnecqu:gzq‘?sms we'qﬂggt proaucedwonuihe.sgbb*ts ears with
a 5% sclution Wil pure o, 5 §-tr1chlorophenol in pol yglycol But they
J§re Rroduced by the technxcalﬂg;oquct. Since tRe .&afariing material,

1,2,0,5- L0 L acnOT QBSRACHS s HALARASELVE 0N LLHG.SERRLLS'_ears, 1t was
to be assumed that the intoxicant was. among.the.bsy~ EE isﬂzg;med in

the alkaline hydrolysis of 1,2,h.5-tetrachlorobenzene into
2,4,5=trichlorophenol.
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1,2,4,5=-tetra- '3,4,5-trichloro-
chlorobenzene phenol

Since the distillation residue could not at first be separated, a
nynber of such svnthg‘&&m;ompqpnda werg selegted Jfor testing, which
were i?::f?'io oe formed in the hycioly51s of tetrachliorobenzene a%
180° C, these compounds being the chlorine derivatives of diphenyl
etner and of dibenzofuran (d_nnenylene oxide

Wnils:t the chlorine derivatives of diphenyl ether and unsubstituted ar
monochlorinated dibenzofuran were inactive in the animal experlmen.s,

trichlore- and tetrachlorodibenzofuran resulted in the expected symptoms

evern when they were applied in 0.05% solutions.

e symptoms, both compounds exhibited streng

figpatatoxie- propers;es. The oral administratzion 5?hEH§fH§IE‘dose of

c. 5 T T mpeg Bevere hepatic condi ticns in rabeits. However,

cnlorinated dibenzofurans could not be detected az a ty-product in the
~oduction.
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; Tn~e clinical examination of a latoratory assistant whc developed a

} severe case of chloracne after contact with tetrach lorc?;oenzg ox-n

{ indicated the possible causative functicn of chlorinated dibenzodicxins
~ (dighenylene cioxides). ther experiments with rabtits' ears showed

tetracnloredibenzodioxins, eSpec1allv 2,3,6,7~tetrachlorcdibenz odloxﬁq,
to be very highly active. Three or fcur painting with 0.071 - C. 005%

sclutions, applied at intervals of 3 to L days, were found to be sufficient

to produce severe inflammation and follicular hyperkeratosis. A single
Qf; dose of 0.05 - 0.1 mg/kg (per os) resulted in severe hepatic conditions,

and, in most cases, in death within 8 to 20 days. Auiapsy revealed

distended necrotic tissues and engorgement of the<55i3p4i,
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